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量的 LPV 模型辨识风力发电机模型。对辨识得到的 LPV 模型进行交叉验证和阶
跃响应验证，结果表明双调度变量的高斯权重 LPV 模型在输出拟合和阶跃响应
上都有比较好的表现。 
（4）分别研究基于阶跃响应的 LPV-MPC 方法和基于状态空间的 LPV-MPC
方法。基于阶跃响应 LPV-MPC 方法设计风力发电机的 DMC-MPC 控制器，并与
PI 控制器进行对比。借助 Simulink 中的 MPC 工具包，以插值多个基于线性模型
的 MPC 控制器的形式设计插值 MPC 控制器，并与 DMC-MPC 控制器进行对比，
































Wind energy is a kind of clean and renewable energy which has attracted more and 
more people's attention. Wind turbines are equipments which use wind energy to 
generate electricity. In recent years, wind turbines have gradually developed to high 
efficiency, high reliability, and large-scale, which make the dynamic model of wind 
turbines became more complex. In order to achieve stable and reliable operation of 
wind turbines, improve power generation efficiency, it is necessary to establish 
accurate wind turbine model and design advanced controller. In this paper, to deal 
with the complex dynamic nonlinear characteristics of wind turbines, we establish 
wind turbine models based on LPV model identification method. Then, the LPV 
models are used to design MPC controller. The main works are: 
(1) The principle models of the wind turbine are discussed. Each block principle 
models and some commonly used computer simulation tools are respectively 
described. 
(2) The single scheduling variable and double scheduling variables LPV model and 
identification methods are studies. Parameter interpolation LPV model, multi-model 
interpolation LPV models with linear weights, polynomial weights and Gaussian 
weights are respectively discussed. For different LPV models, different methods are 
used to determine the parameters. In order to improve the accuracy of identification 
model, Double loops iteration parameters optimization method is proposed. 
Parameters of weighting functions and local linear models are alternately optimizated.  
 (3) Wind turbine simulation system is modeled by each LPV model identification 
methods. Operating characteristics of wind turbine system are analysised. The 
experimental test signals are designed and data is collected. Then the single 
scheduling variable and double scheduling variables LPV model identification 
methods are respectively used to build wind turbine models. Cross validation and step 
response test are implemented to verify the identified LPV models. The results show 
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and step response fittings. 
(4) LPV-MPC methods based on step response and state space are studies. 
DMC-MPC controller for wind turbine is designed based on step response LPV-MPC 
method and compared to the primeval PI controller. Then the MPC tool in Simulink is 
used to design interpolation MPC controller by interpolating several MPC controllers 
based on local linear models. The interpolation MPC controller is compared to the 
DMC-MPC controller. It shows that the interpolation MPC controller obtain better 
control result. 
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Wind Energy Council）《2014 全球风电装机统计数据》2014 年全球风电新增装机
容量 514.77 亿瓦，我国新增装机容量 233.5 亿瓦，比 2013 年增长 45.1 个百分点，
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